is gone and younger carbon molecules are starting to infiltrate bones, making remains seem younger than they are. This means that dates for the final Neanderthals and for the first human occupations of Europe have been unreliable, fomenting the debate.
But over the past decade, Higham and his team have developed techniques that provide more accurate readings in bones up to 55,000 years old (see Nature 485, 27-29; 2012). First, they use a chemical pretreatment to remove the contaminating carbon from the collagen in bones, then they measure the minuscule amounts of radiocarbon using a particle accelerator.
The 
The coexistence also supports a controversial idea that some Neanderthal artefacts, such as shell beads and stone tools of the Châtelper-ronian industry that appeared in France and Spain more than 40,000 years ago, emerged from contact with humans, Higham says.
PLENTY OF TIME
"I absolutely agree with Tom," says Paul Mellars, an archaeologist at the University of Cambridge, UK, who has long championed the idea that Neanderthals borrowed technologies from humans. "There would be opportunities for contacts or interactions thousands of times in most, if not all, areas of Europe, " he says.
Others are more sceptical. Clive Finlayson, director of the heritage division at the Gibraltar Museum whose team dated the 28,000-year-old Neanderthal charcoal remains from the tip of Gibraltar 4 , questions the timeline's sweeping conclusions. Archaeologists are unlikely to ever find the last Neanderthal occupation, he argues, and the methods that Higham's team used to remove contamination do not work well for bones from warmer sites because collagen is not preserved as well there as in cooler sites. This would be the case in southern Iberia, where Finlayson believes the last Neanderthals lived. "I'm hugely worried that we're building a castle in the air here, " he says.
Meanwhile, Higham hopes that the timeline will address other mysteries surrounding Neanderthals, such as why they died out and how they interacted with humans. DNA recovered from remains in Europe and western Asia, for example, show that humans and Neanderthals interbred more than 50,000 years ago, probably as the common ancestor of Europeans and Asians emerged from Africa.
There is still no evidence that humans and Neanderthals interbred while in Europe, but thousands of years of overlap makes sex more likely, Higham says. "I do like the idea that they aren't really extinct and they do live on in us. " ■
